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(54) LINE ATOMIZING WASTE WATER TREATING METHOD IN ACTIVATED SLUDGE 
PROCESS 

(57)Abstract: J 
PROBLEM TO BE SOLVED: To dissolve or store *' ' "~ 

gaseous oxygen being a hardly soluble gas or a reactive 
gas containing oxygen and ozone in water by atomizing 
to superfine bubbles. 

SOLUTION: A gasification solution is produced by 
dispersing gaseous oxygen or the reactive gas 
containing oxygen and ozone as superfine bubbles in 
returned sludge water or clean water outside a tank (a 
basin) in a waste water treating system. The gasification 
solution is sent to a reaction tank (aerobic or anaerobic) 
to supply oxygen to microorganisms and otherwise the 
gasification solution is supplied to a preceding process 
tank of the reaction tank or to an after-process tank of 
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the reaction tank to treat the waste water. At this time, 

corresponding to proceeding conditions of waste water treatment, the type, the concentration, 
the volume of the reactive gas, the tank (basin) to which the gasification solution is returned 
and the supply time are determined and unitary control is made to be performed. 
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*>?7T-i/3>, Saa*Cl 3 XDfit ll^Cff X tt*t>8?igi*r Z C V CJ; -i 7 , 20 
fr»S£»S!£7>Dt!X0ll»»«#g***Z. Z) *fgUf]<i>i$!-jSt - » » * C « 
tt . + /J\ ««<!>»*« a » ft (US) <9 Bf 1 & $J >f 3g (SS1K 1 0. 0 0 0 ~ 2 0 0 . 
OOOHlt/'JyFA) ttfyvBHtSiatJJIHIir-CXe, X»»«<?)-"5?*)7. 
[ 0 0 2 2 3 

2) 7 ft <9 l * (ft <5Rti*tCK-)U7 

<P J; *? c . SOumlT. »H (ttl uinJUTUTt - X ft © III 3- ( ft 38 ) 
#'>«<7I*. tfZftttT^IC^tU/sWtlWUfctK JlcJ!lt^f»**> sin 
» 2K <5 * ft C tt . llS?ftl< siev^S'ilJ. 

# Z ft © HI ? ( ft 3S ) © ft tt . »ftCiI£?ftS;& , Z.ft<&ft«.ttlC«*;^7 2**3. 7h Y 30 
^ ; />7't47?>$ft*;0'Zft*©§fS.tttt. JZ*t50#*XJ)lTnZ. ® $ # IS i 
ttSQa?KSBOD. C0DHSiC*l)7, * A. . * 5*>i<k»*C*t N / 

[ 0 0 2 3 ] 

3) ftiSiSeS7Jt±ir^C>;iC-5l)7 

JK'vQarxftOS*!*. S**ff»BH)5#?<*lCfft)ll3. ?Q a ? ^ ?= $ ?K * 7 $ 
5SiIft)±7Jt±ir3CVICJ:77- #Xft©;il§ij$g, 5§ I? fl) $ , ^^SfP^itJi^or 40 

± it j h?*) 1 ; . ft/ t s©«!iffl^affi^#^7i]«»-oAA(y)icJa)Sic(R^^^oA^, 

ja«SBftja^jazfaji»)»»f<f t>ft? . Jtffl «r««sa ic & su i§i a as « su h i* 
s 1 1 ■» , ^ii<4ftz^i¥<i)a])±e^c £ fc^7)ii±Pi»fi | jiirft^z. 

[ 0 0 2 4 ] 

I u m W T © H fiX 31 ft ;S t . S*65iD5lC^^75!SrttIICtt, il£<9$*?--7tt® 
29. 42MPOL(300k^/clm i! ) 9lOE»*l7J)2#, * 56 W ? , »J U < S 

II »J ft 3 t * ['t--> a >£^j8£i£tf££TZ$i£<3>J I- 7 -f-^-^ttftayoiDEt* 
S*ttrcJtflr?ft.»0. 2 ? 4 ~ 1 . 0 9 8MPa (3~1 0 k?/&m 2 ) <5Jlff 50 



(8) JP 2004 50072 A 2004. 2. 1? 

7>ttfl«fflft5Sfc£it?«f<. 0 =7 -S % JHt . OH7 ; /;tWHb&J&tt?g£7ttZCY:# 

°[ S> 7 ft Z . 

C ft I) 7 . 707hY^-S"? rff* j v II 7 V P tt . «J$tZSi£ff)£tf> 
7" ft □ IC ft if ZtiftE^tftfttZ. 
[ 0 0 2 5 ] 

«fflt?**ar7 ($») 5?t3;^ , />^x<?)asic-5i)T(*. « 8!) <?> su BR « e 1 1 . ifftft 

ft7*fcas0;irzfti[m»K7tiSa'. K«flfftft«;tr7ft?*>tii*$ft7fcft<. ss 
x t *{b b t ft < . &®ft7 t ft i) . 10 

5S! 9 0ftfl%tf-ll&tt7&Z) . £ft#^£ft783#ttlCP&£b£t<i>7£ftb3l*,2 

UOB«l?lkI. S5S?X G) jk ft ft n ft # c <fc ft * tt S+ 1 ft y c V IC <fc -> 7 s * • ;* £ 

t 2 . 

jfy>cBi/7e. Tit^jgQtfxftflrffiui^ftftz. 

[ 0 0 2 6 ] 

S ft , *3EBH IC ft l) 7 tt . 3 ?X -\ <i> i£ ft • */><!)Jft«aftaftCJ:ZW#»IR. ft * 

■ *h ■ itrat fi im * ?JH«»*»f**cMiau, ftcj&ftvrzBtft 

<t 7 ft . st*5$©^aai, xg«?>7, x » # m * n s # » m t ft , a ft «j » * ic t 20 

tt»ft«C«V. 1^-7, *X*. *7Jft7)iJtfb. }SttJ5JB£lC«fc Z fflfcJQSftt 

. leffi, ^tticsysp-tatzc*;!*^ nc, ft 

tfiifZJfc*#ft<«Z. 
[ 0 0 2 7 ] 
5 ) iSSC^UT 

ft IS . ifi 5m 
tt ft ft IC U 
. JO** ■ » 
b 5 % « II 

30 

[ 0 0 2 8 ] 

*5B8HC»l)7tt. »ff C aft 7 jSWiffl t ;Sft V b 7 7 tt 3 ID IC , 7 ■( >7 h 7 -f 
f - t ffi II 2 . 

7071-7^-8, ft»Jt5 0*«X*T<!>Jl»(ft#tat-«#)t»0. 9 8 1 
~ 5 . 394MP0L (1~55k?/cm z ) <0 E A 7 E&t Z ttffi 7 *t o ft A BE & * > 
^V.JBlEftat.ftflEdSO. 981-5. 3 ? 4MPol C 1 ~ 5 5 k ? / c m ! ) ) 
T 7 ft • if 3 b . C7--73>fif20~1 2. 0 0 0 k H Z 0liiSt ^ ^ 11! 

ic2tt[§l<>ticf!£b. «Eft*tft:JS4Sinm~8 0. 0 0 0nm<9jii8>ilfflfi/ > Sttb. 5 

C 0 7 V ft ft ft . OH77JIHttZ«It^T7 h Y'ff-ICJ;'/}*SX'7ftZ-»Ci>|S 
it n, 707h7-ft--yX7Att, lfi«E7'r>7H7'f-* , -*ft*ft«fc&f/*fe 40 
tt# v / #£b<ttE&ft-#y>1M7ftV , x*b-7'VC<);V4tS)i , 7ft. $ 

7xs&aft#cj&i>7. -*ttca<esij«ticvjjfg««-a<95/ZT^tsi*t?. 

[ 0 0 2 9 ] 
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H1 C fir I ) 7 . f i -7* 1 <?> 5£ ft * A ffl'J IC . l3L»ffl«l»OZttfi)*«P3»<l>«18ZtEU 
. Jill E <5 tt flBfflJ 11 8 t S U C HO r ft *3 tt . f i-7«i*C«U7«ltttCXirtt. 

aaajvaftaAajcattz z a 0 a a z © a aiaia s la t . f i-79«ntii 
s2«*r? = n»fl)tt«S4?Htt 1 a a © a a sp ( a « z o a aiai* s * a « ai 
<p a a ) tf i-7H5i«iii6i:Hii7iBicu7S]ia»^ aia»ca<f i 

afttt<Pa>a8*CJ:V-ft«:»7*lfc1fla±<0ajB»9t, f i-71 <<> & £ c *it b 

7a«ttcttU7fl*«*ti7ttza©ff*c<fc';»fl??*iz. 

[ 0 0 3 0 ] 

c^r au u . * »/ >$a r ttTttr ti^aa z t aat i c 10 

jfl a a (ttc?-3'3>) t*it-)-). • n ft 7 *i z . v ? ti 7 1 1 z . a © a 

®wffc*Mtza»j»sc«j: , ;}*i/i)sa«»t*itzj urti7i)3. 

»if 7-1 Z4577*a«© r ?f »/ > a » a a j r <i js tj; > 7- j * r a i 

»*« v J t ff O i u z . 

[ 0 0 3 1 ] 

c<^r Rij (0HR7*7$ + ?- *eaaftZ)tt.«ft7*izftft#r*»/> 

Z 0)%®.^* V - ( r0HR7O^tt-J ) CJ;lltt. 117. Ift^ff)!tai 20 
§*?-IC&®7-?=*ira:, Si^Ss + lf-tiliSrZlCgtZSaBffljWiu. 0. 5-3. 0 
um«8. ailtt'ttiaT. 9 i3« S t » ft «f C » - C a BS 9 ft * Z C V V 7 ?= I . 

a tt 7 . aftcs*-tizia»»t»<fE«fc-ffK:amiz. a»$*t-tiitK 
a t z a n a . ascifii. o. o 1 ~ o . 4 a a a ? a z ( a a a 0 . 0 4 ? 0 ~ 0 

. 3?2MPix(0. 5~4k ^/cffi 2 ) <5>«6) . « fir . 7h7-fr-H7, 51 A 
?51;K©B0 D 5 0- 2 0 0. 0 0 Om>/U v h *<P*K JlUttt ViX Z . 000. 

cftwt?H3a*c, >^ 3B is is , a a * a , * « 55 a ^ / > «h t z * a a 7 h y -f -j* 
©aaicaatzc^eaa?*) 1 ;, ttiTrnaaffToajiKttcjjvttarzcva 

7- * z . 

[ 0 0 3 Z ] 

s>s§ + -y--^aft>:)gft^ta)Ssj3i7i?>7-tfflii7j±istz. ^©^ft. sft<i>igft 

t &ffiT Z ffl $ <«> > 7' I* . HSftlCxift^ilAb 71) Z . # 7 □ y 7 . X7Dy? 

tscu, aaaaaaatcfiTu, iiASft#6~8sa%ciitz*£Hfc)c&ji&* 
a c a z . wsErtiTttii«iit©<5. a a & m £ <s c » i f 7 - 1 Z4 5 7 7a&«) 

CfintZ r <f y > f g j QiiAie, "6#a%" WT®fl<5-SI?illU7ll2 
t©V*Jt«>ftZ. 40 
[ 0 0 3 3 ] 

>$fticSift#SATZ*>2Jiaa7Jcaa#£rzcv#>4> aai*. i»<5*>?tin 
j»fica#tii#caArtt Jcva«grti7ii«»ife. u»u. ®^7Sftta 

ftlCi6A?ttZC*ff-?*Z*l)58*?. Xa#l<5llft#'>4!ll»ft?>l'5 7tt» 
£a7XSGaaa$#7*fcZaftCfirl)7tt. CQ^TlCfflllfcJiftlCB:. 1 Uf <9 7K > 7- fc 
* % Bfl IC fir i) Z H»ffiS*)'7UStC V#7? z . 

$ % , * 5B G a a R . *»»B#acJ:ZBlS* r S >£ ii ft .fct ¥ J U IR « <J t ID , gll 

*v k >#7?ft%5§iS7tizc*i3;°ja?e, xsi<!>«aiiai**a**?ti. 

<S> H « ? * Z 7 4 > 7 t> 7 * - 9 «3 C J: Z K a « S I 8 . £ IU ;5 3B <9 # l / 7 & • a 

us*. »2kA«aa<*zsa<*a«*«a7ti. i^bodi 0. ooo~zo 50 



(10) 
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0. 0 0 Omt/'J y hfcP&WSEttHSTXttttaJRStffifctl-Z^fc. 
[ 0 0 3 4 ] 

rf-/*>?J tt . H2lcmtJ:7C. Krnff*n»?fcZB*;/ , :IX2IH#»fctlfcZ 
t - * - 1 OW©JB#^tt©SIBnt. Cyf®£*«Btttt7'IrlDtfR»7'«ffittt« 
t 0 - ? - 1 1»f®lctZCVlCJ:->7. Zf-y-^D-J-VC^'/i^rftHI 

#S?tl7l)?. *t 4l C <fc 4l I* . Xx-?-IUg;feft;fe2ll01Cyf#O-?-G>$J£ 

® 2 C vfC»SJSU7U3C*#*U3. 
[ 0 0 3 5 ] 

»?B • mtSfciK^ffZtt U ■ lie. 5!St>55g. flft?K7-- + , &tt9. £^£31$ 

*3ftlC5iE74l*§7274l7l>7. &IS*}ft4l&75}£T3C6iU£*,2<. □ - -? - 0 
HlcagiCJ;o7SHl^^S , ;<i))gJigI»fiS§7? : 2t(97i?)I. □ -f-tjfflEHeT'tt 

?:«j;tt, jffi3£fc^«7«ftz. 

r € - t ti > y j c <fc n. iar . iie7tiia##5o$a%ja.T©a«iidaftt. e as « 

V #H 4lC7 9= I . 

J ft C , «I<5iDJI»tfiitZt:VC<fco7ff*taiJfc7tJ:llU. Si>8J±&*>7-<i>A 
□ aviBDfl. sE l) I* , JKY-f-p-^AafifciilOfifctftasttZCVCJ^fc, 
JE*tftfc*ttJC*;fr"?*J. U £ # o 7 . - ft C tt . # 7 9 i$ H JI I* . £ J± T 7 £. 

[ 0 0 3 6 ] 

fg^QaiS^*-?- - ( roHR70Ht-j ) cB»ift«iiDffi*t«»rn. 

* flf » 0 . 2 5MPoigS?, »i$§*?-raiC40kHze«Qia&i£#5S£U. ft 
S»®!lftfcJIXrZ«|l|>tftUfe. 

jbski*. aisa^iuaystinf-»a<, - m ^ ic , asanas e sue * 

#90*4171)7. «SiS%4VS««S«lC?)Z + ^'l: , t-7b> (SIR ft 9 ft) 

C-)U7t. 7f-7^-^-AD0E7J#S,it4ll*. JhY-f-^-ttilJ&TSSiJSZfflft 
9 ft 5£ , trC T-5/a>fcit*»l<*£r3. (K o 7 . M >& tf) S U 

A?fl>. 7 Sifftfit* U I) C V f*SllCg8l7 9= 7 . 

[ 0 0 3 7 ] 

^;^c^ , Jat3cvl^Bli7if) , ;. hscj:';, a & 2 *s ft 0 ft a t ± ir . ttc?-'; 

3>/&C*fl*»t3B£7tt. ifl ft V <4> 4§ ft fl> ft C J: V . U 4» 7 . ftSQttft&HbVfltt 

»&Ctt. a^tt*!!?^], fiffT<9fiflfft?J?fc3C*tt. ft < Ml 
H 417 1)2. C4l*<?>;:*7$ftSD£U7. ^gafl-jfcj;, Jl*eBt»0. 1 MPol~8 
5. 3HMPcl(1~55k?/cm ^ )e)icltS^S. 
[ 0 0 3 8 ] 

c4iit. JSttJSftoftttisfi&is (sj»tt*x*ini *o" ) ?a. -&SJi7]i^b. is 

5. 8?4MPa.)til*tI©tt. aftftQtfy^tftt'&fttttfXCfcZSSJBOftft; 
• * ft I S C » I ) 7 . * */ > 6 # <D ft ft • *SiffiV8ET?ilUHf t'T-i/3> 
■atitfli*a&C07-/»A. 0H7 s /^;i/CJ:2««<5fflftSJ)ftlCJ;IKft • Km® 
*t»*A<2PJflir7fc0>?l>*. 
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(11) JP 2004 50092 A 2004. 2. 19 

OkHztf'iSiffS! (S 5. 3 94MPol) "? $i ^ tl 3 1 2. 0 0 0 k H Z. <D $c M ~Z M L 
[ 0 0 3 9 ] 

/>S*il>Wfl?H. #l*.tt, B(#lCiat»lSO >fg££3- * . C<9 

tfy^B^B^CftflBfcfcBfft^aitZSiflKBBffBHtBU. *'/>B*B*C 
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ft 




fF ffiffitt 



B » JR B B # xm%iD (ID ISR, ft*JJL±©tr7*»tft±t?VR|i»Ct**1l» 
BIS [BaJS«T7. £«ft;B ttABt tt Z ICS t 1 BIH] tti«t3C^IRI 

7;ncftt)tt7Jaj6tttr7®«»lt8BfiU. <9£»IC 

t^ti^r^aicitz^s^fitisis-gctzc^^?? 1 ^^?^*?. w tt 7 . tt 
*«a»«fe&f/*fett«i*»/>}saiicj:2«itta*tfttff>«*«a. * i / > « ft j& 

«t*&ffilCfirl»7tt. t*«JR*tt*ZltJi"Ultt)ICttlf)t7 C 

, stftft^ftsstfijtt 2 c *#7$=r. «>tB:i«a t z 4^iaaafic«attri t 30 

[0041] 

* 56 BB J!l » tt . B»»BJtBRB*»Hak«t'®*»»IH»tt0feM, ift3Bl* l />tr7t 
?Qa7XlcSSa%iiA^tt2C>:tt-B5lC^^^tl7 9 : ^ (» Bf 7 - 1 2 4 5 7 7 9ft 
16) t©<5. «*«3Bca»l)7. *y b >KftCJt^fl-*91©aftjt¥tffiSt? 
#-S#;?>3ttB«attsi;frmi.fcc*ff«i). 

ffi (. ) 7 C IC cfc V . ift£^#£^tt$ftffilC;&IVtZttBt^BlC#ffit2C*#7? : 
8S8flC5it«ISt?CV^7? : I<fc?IC97^C>:iCJ; , K S«CJ:3*at'f n, 40 

# * I «t fB t . l/ZTLWm®nBK£ft■Zfto■Zfi-)Z:)^&■?^?^£JC2 , ). n I 
S¥t§(y)7. *56«<i>7'f >7 KY-ft-^Zf /*<5«ii:J:-»7. SlSt-jcJtf 

it j:^?? z«^?ic«ofe. 

[ 0 0 4 2] 

±ic5»BBu^.7K7'r-^-. a » je jg tk > 7 . Ki^/^tni-zin-^-^ii 

«??07h?-fH , -V7T^tlll7. BR-»Jl«4»JR*. B . * V* > ((SI 
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C 0 0 4 3 ] 

B8CSU7. » * 1 2tt»*S!3JRC»3 ! Ai1.*tl. ( » t ) s$ § ffl 1 3. ft IB ffl 1 4 

t^suswttosawHtfRST-ji. sb» (»a) 1 5 -T-nn^m^^io) ff^ t * it 

fctt. ^Ei 1 6 7ft»tt«£«^ «fc :> 7*«tt»r{SttSS«;7tl 3 . &Bffl ( 

. {SttJSSVfctCSSSgfcBffll 7 C * mi . ± » « 1 8 » , »*SJI!*5l»^«Hi7il 

?.*«».±3ifr»i8tt.!E«7aK«ia«f»r*i?*dej)i. 10 

tt*tt!5Cftll7tt. ;55E3£S&ffl1 7?tt»Ufcffl*J?B©-»tt. 55 3B«3lf»1 9t 
*7. 3fi«»JB^ U 7JR»aN«»7tl7»Jltt«a»t«Jl? l Jffl U . 58 tt 25 « <0 » » I* 

* *J 55 V 0 7 80 tt JQ2 7 tl 7 U fc . 
[ 0 0 4 4 3 

* 5g BB IC ft l) 7 t* . J5 S * 31 H 1 ^1:71-7^-20, 1 . Bt * • 

2 2 1*. >7- Z 1 fl>»SC »« 7 1176*11 . * , 707F7^-yZ 20 

ii»30tt, 55 e£C IS ffl 1 7 S> >5 31 f ft 1 ? C 7 tl 2 <9 C RR «i tl T . 55 « a R 

ffl 1 7»«j0±ji**i 8**.tt»*«a*Jh»i5®2K (±a»»a»*e*t»2K«a»*» 

* <9 ?K 1 3® S U 7 5« 5#?X V II J ) ClfSc7 tl 7 t £ I) . 

^OJI-T^-^x^li 0#>;tt, jgji-jg«8fflt!826tS7. § ffl C ft S£ 7 tl 
I . 

«*, 27tt.&B»(*a>i5-iR*ai(»a)i6nta t? 2 

8tt. mgc£^7ia^tizc*<9ft3t«£^&iiyT , .f x^>t-vxf/*?fi?. 

[ 0 0 4 5 ] 

»TC, **5B<5Sgtt«JBftC3»i7?7'f>7K7'f^>7l»7X«gacJ: 1 ;. » ?X C n 
t J Y <0 * J « KJSff °F ft 7 ft 3 # t II < o #01 ft t 1 . 30 
7FTIt-20Ci?l», 0J % I* JSS >5 3g ?X ( ;S £ ?X 7 t <fc II ) C . ffi* • I'/^t 
4?;iV-i7l/-*-2 2;tA^<9BS$tg<t<&JS<li#7. (W.T. !8£#ZVI&»t3) * 

fci*****v*>>£tsc'jR»tt;tr7 c m t . */>ft»xi!i*n) # °& 31 ii ft 7 ti 

5 4 >7h 74f-2 8C* • # x /><t#Z#l882Jffla5Stt7tlige ■ 7>fi57 

ti*.yxftjs»tt. • n»cu**-57. ttiTtiwrsQia («« u u an 

c £ * a 3 . 

[ 0 0 4 6 ] 

!8ttS5JBftca»i)7tt, a*ft*ttiR»tefiitz«a»»tt. 55 5e <?> - an t s t> ?& s ?x 

t»*aA«C»«l7 ()tlS»S) . «4t«)fti«*Hl;7U3. 40 
>S t 7 tl I C ft -3 7¥&Cffl£7tl3 C V * M * il 2 . 

hT^-oaatffu. b a (»a ) 1 6 (»»»*e*o:tiz) & t s (03 

t 3 . A 1 T ) C V C * ^> 7 . SlIC^BiliSZ. C tl tt . ffi <i/) 7 3S b# ff] c , t # S ® £ i 
?5S$^£&fjSMa)Si!£>:b7#&7ZC*IC<fc , y. «4tt«V941Hk¥ttfi)Stl 
U <ffiiit!C'i;7Jf7$ : 2jfeW7-ftI. 
[ 0 0 4 7 ] 

$Qg7Xic£;tDT2B&*;o'x<?>i'ja (a>sit) ti < 73. mztx. ft&fLWiit 50 
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